Direct and continuous measurement of hydroperoxide-induced oxidative stress on the membrane of intact erythrocytes.
Having minimized spectroscopic interference by hemoglobin (Hb), peroxidation processes in intact erythrocytes could be monitored in a continuous assay using the fluorescent polyunsaturated fatty acid, parinaric acid (PnA), as a peroxidation probe. Control experiments to establish the character of the method are described in detail. As a practical application, comparative studies were performed to monitor the response of normal and sickle Hb-containing human erythrocytes to oxidative stress in the PnA assay. After 10 min of incubation with 200 microM cumene hydroperoxide (cumOOH), peroxidation of PnA was found to be enhanced in erythrocytes from sickle cell disease patients (SS: 48 +/- 9% (n = 6) of initial amount had been peroxidized) compared to healthy controls (AA: 30 +/- 4% (n = 9)). PnA peroxidation in erythrocytes from sickle cell trait individuals (AS: 30 +/- 3% (n = 4)) was equal to that in control cells. The increased oxidation of PnA in sickle erythrocytes was accompanied by enhanced oxidation of Hb (metHb and hemichrome formation), indicating that sickle Hb mediates enhanced cumOOH-derived radical generation. It is concluded that PnA can be a useful tool in studying membrane peroxidation processes in intact normal and pathological erythrocytes.